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(54) Title: METHOD AND SYSTEM FOR CURRENCY CONVERSION 

(57) Abstract 

The present invention is a currency translation system 
(10) that provides for the dynamic translation of a first cur- 
rency value into a target currency value for the purpose of 45 
aiding localization and globalization of financial transactions. 
The system (10) may be used as a standalone translation sys- 
tem or it may be embedded in a larger application such as 
a financial analysis program, a spreadsheet, a compound or 
object-loaded document, dynamic Web pages and other dy- 
namically-generated content, databases or stored procedures, 
or a Web commerce program. The system (10) takes as in- 
put the starting currency (100), a target currency (100), and 
transaction rules (110). The system (10) maintains a database 
(20) of currency rates, currency histories, conversion rules and 
currency representation data. Optimization (230) and back- 
tracking (240) techniques are used to deal with partial rate 
information and in order to find optimal valuations involving 
a chain of currency translations. The system (10) can produce 
a single result or a matrix of results from which the user can 
choose an optimal valuation. The system (10) also provides 
for the formatting (330) of a numerical currency value into a 
presentation specific to the locale of the translation request. 





USER 


30-v 


RATE 




INPUT/ 




DATA 




OUTPUT 




FEED 



10 



z 



acgffir aaa. oa 



tUt&St SK3X SJCS i 



BBttaFUCB 

«HSK3L 
VOXSKSLS 



S3? 

OTPO 
EflDXD 

Coosa 



no 
aura 



Of" -DTI OODQ 



i o n 





n 




«=Pi 


ii 


asc 






0DCE ry^nff 


CflCEOt 




flTBO 






flf.ja men. 




u 


XftSA (£388 








owW 


11 


tcxasesct vxrxtt 


ox® 




Mtseis sepcoth 


total 

*=« 




SCO tltllZl 


CflBD 






encea 






owtD 






OTJEO 






HKO 






Ot=H 




ttKttt 


WOT 




0OUJ7BJ 


OCpfi) 




ana 
tat 


mo 

MTttl 





SO, 



40' 



l <X3 GOQf 

lotacoa 
s ua axe 



CUR RENCY 
CONVERTER 



15 



35 
- 20 



60 \ 



55 N 



65x 



mam oaaa (ro uixxa 




m 
to 






§^ 

cm 


EI LJfS 


bits 
^0 

wirir 
nHj 




ORB 


3d WH 


•jfYn 







n 


e 


conn 












seta 








tat 


B0XTE1 














sua coo 

VU£. Off 


ctusu 
not 








QOtQI 






SUO: un 






It 


vat vat 


BC11C£ 











rue 




ass 






fUS 






0 

uatcaitt 


ram. 

IfWTH 




a* cm 


B CDCFTW8 




rut RDTtSt 






ns ton 


H tBPTBNS 




m sxs 






on *ota 


tf 0XFTWM 




IXDWW 






on 

act 


BUCTCt 





FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT 



At, 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


CA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


A2 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


CN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Tsrael 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d'l voire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







INTERNATIONAL SEARCH REPORT 



Inter. nal Application No 

PCT/US 99/06948 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 G06F17/60 G06F17/28 



According to international Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by da ssificatton symbols) 

IPC 6 G06F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 077 804 A (RICHARD) 
31 December 1991 (1991-12-31) 
the whole document 



1-19 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is nol 
considered to be of particular relevance 

"E" earlier document but published on or after ihe international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is ctted to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published alter the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



1 September 1999 



Oate of mailing of the international search report 



08/09/1999 



Name and mailing address of the ISA 

European Patent Office. P S. 58 18 Patentiaan2 
NL • 2280 HV Rijswijk 
Tel. (+31*70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Abram, R 



Form PCT/ISA/210 (second sheen (July 1992) 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Inter mat Application No 

PCT/US 99/06948 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5077804 



31-12-1991 



AU 
CA 
EP 
U0 



891059i A 
2094281 A 
0553304 A 
9207330 A 



20-05-1992 
17-04-1992 
04-08-1993 
30-04-1992 



Form PCT/1SA/210 (patent family annex) (July 1992) 



WO 99/50776 



PCT/US99/06948 



1 / L 



25-v 



45 




30^. 




10 



CURRENCY SYMBOL DATA 


PHI 


CODE 


CHAR(3) 




CURRENCY SYMBOL 


CHAR(4 


13 


SftBOL UNICODE 


CHAR(8) 




ALTERNATE SYMBOL STRING 


CHAR(6) 




MINOR CURRENCY SYMBOL 


CHAR(4) 


12 


MINOR SYMBOL UNICODE 


CHAR(8) 




STRING LENGTH 


MERGER 




THOUSANDS SEPARATOR 


CHAR(1) 




SHOW DECIMAL 


INTERGER 




DECIMAL PLACES 


EKTERGER 




DECIMAL SEPARATOR 


CHAR0) 




SHOW SYMBOL 


INTERGER 




SYMBOL SPAC2KG 


INTERGER 




SVMBOL PLACEMENT 


CHAR(8) 




NEGATIVE F0fc<AT 


INTERGER 




K01ES 


MEMO 




DATE 


DATE Wl 



tore 



CURRENCY COOES 



CODE 



CODE NUMBER 

CUSSNCY 

COUNTRY 

KOTES 

DATE 



INTEGER 
CHAR(30) 
CHAR(4Q} 
MEHO 
DATE TIME 



\m stcincATiora 



PK USER SPECIFICATION CODE CHARf31 



11 



13 



12 



CODE 

CODE MftJBER 
CUfBENCf 
CU8SXCY SYtffiOL 
SYMBOL UNICODE 
ALTERNATE SYtffiOL STRING 

m% <mmx siwl 

HDTOR SYMBOL UNICODE 
Sim LENGTH 
THOUSANDS SEPARATOR 
SKOflOEiSiAL 
DECIMAL PLACES 
DECIMAL SEPARATOR 
mo SYMBOL 
SYMBOL S>ftGKG 
SYMBOL PLACEMENT 
NEGATIVE FORMAT 
DES3OT0N 
NOTES 
DATE 



CHAR(3) 

INTEGER 

CHAR(30) 

CHAR(4) 

CHAR(8) 

CHAR(6) 

CHAR(4) 

CHAR(8) 

INTEGER 

CHAR(0 

WTE8R 

INIE(£R 

CH^(1) 

INTEGER 

BflEOT 

CHAR{8) 

BfiE&R 

CHAR(50) 

MSiO 

DATE TIME 



50 



\PK 



40 J 



COUNTRY CODES 



COUNTRY 



2 CHAR CODE 

3 CHAR CODE 
ISO 3I6S CODE 



CHAR(30) 



CHAR(2) 
CHAR(3) 
CHAR(3) 



CURRENCY 
CONVERTER 



15 



35 



20 



60 



55 



2 



FOREIGN EXCHANGE (FX) VALUATION 


PK.RC 
PK 


m 
m 


CHAR(10) 
DATE TIME 




code number 

VALilEBUY 
VALUE5ELL 
1M 
BASES 

MINIMUM TRANSACTION UNITS 
MAXIMUM TRANSACTION UNITS 
TRANSACTION FEE 
NOTES 


INTEGER 

DOUBLE 

DOUBLE 

DOUBLE 

CHAR(10) 

DOUBLE 

DOUBLE 

DOUBLE 

MEMO 



2 



65 



TRANSACTION 


PK 


I 


INTEGER 




ORGANIZATION 


CHAR(30) 




SERVER 


CHAR(20) 




APPLICATION 


CHAR(20) 




DATE 


DATE TIME 




SOURCE CODE 


CHAR(IO) 




SOURCE AMOUNT 


INTE&R 




VALUE BUY 


DOUBLE 




VALUE SELL 


DOUSE 




SOURCE DATE 


DATE TIME 




TARGET: DATE 


DATE TILE 



2 



FLAG 


PK 


COUNTRY 


CHAR(40) 




FLAG 


M NOCPTRANS 




G7 


LOGICAL 




USER INCLUDE 


LOGICAL 




FLAG ICON 


M NOCPIRANS 




FLAG FOR T LIST 


M NOCPTRANS 




ICON 16X16 


M NOCPTRANS 




ICON 32X32 


M NOCPTRANS 




ICON 48X48 


M NOCPTRANS 




ICON $4X64 


M NOCPTRANS 




NOTES 


MEMO 




DATE 


DATE TIME 



3U3CTITUTH SHEET (RULE 26) 



WO 99/50776 



2/4 



PCT/US99/06948 



100- 



DATA INPUT: ORIGINAL CURRENCY, 
TARGET CURRENCY, DATES, TIMES, 
CURRENCY DESCRIPTIONS 



110- 



SPECIFY CONVERSION RULES: 
USER-SPECIFIED, TABLE RATES 
DYNAMIC DATABASE 



120 



MATCH INPUTS 
AND RULES 



130 



PERFORM TRANSLATION 
OF CURRENCY VALUES 



140- 



RESOLVE ISSUES, 
E.G. CURRENCY 
SPREADS 



150- 



I 



PROCESS CURRENCY 
INFORMATION IN ORDER 
TO DISPLAY IN A USER- 
ACCEPTABLE FORMAT 



FIG. 2 



SUBSTITUTE SHEET (RULE 26) 



WO 99/50776 



PCT/US99/06948 



3/4 



200 




210- 



TRANSLATE 
CURRENCY 



220 "\jDEVEL0P CURRENCY 
VALUE MATRIX 



230- 



APPLY OPTIMIZATION 

TECHNIQUES TO 
ESTIMATE A CURRENCY 
VALUE 



240- 



APPLY OPTIMIZATION 
AND BACKTRACKING 
TO COMPLETE 
TRANSLATION 



250- 



APPLY OPTIMIZATION 

TECHNIQUES TO 
MAXIMIZE CURRENCY 
VALUATION, MINIMIZE 
CONVERSION TRANSACTION 
COSTS 



FIG. 3 

SUBSTITUTE SHEET (RULE 26) 



WO 99/50776 



PCT/US99/06948 



U I U 



300- 



INPUT: NAME AND 
VALUE OF CURRENCY 



310- 



STRIP INPUT CURRENCY 
TO RAW NUMERICAL 
VALUE 



320- 



MATCH CURRENCY NAME 
WITH DATA IN SOURCES 
OF CURRENCY 
PRESENTATION 
INFORMATION 



330- 



FORMAT THE 
VALUE NUMBER 



340- 



APPLY SPECIAL 
PREFIXES OR 
SUFFIXES 



350- 



CONVERT PUNCTUATION 
IF ANY, TO STANDARD 



360- 



APPLY NEGATIVE 
SIGN OR PARENTHESES 
FOR NEGATIVE NUMBER 
PRESENTATION 



FIG. 4 



SUBSTITUTE SHEET (RULE 26) 



WO 99/50776 



PCTAJS99/06948 



METHOD AND SYSTEM FOR CURRENCY CONVERSION 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priority of U.S. provisional 
application no. 60/079,947 filed March 30, 1998, U.S. 
provisional application no. 60/079,948 filed March 30, 1998, 
and U.S. patent application no. 09/217,257, filed December 21, 
1998, titled, "Method and Apparatus for Localizing Currency 
Valuation Independent of the Original and Objective 
Currencies . " 

FIELD OF THE INVENTION 

This invention relates generally to computer systems and 
more particularly to dynamically converting a first currency 
to a second currency on a computer system. 

BACKGROUND OF THE INVENTION 

The need to convert currencies presents an ongoing 
problem in international commerce and includes not only the 
need to translate between the currencies of a sender of a 
product and a receiver, but also those of handlers of the 
product and any taxing entities in between the sender and 
receiver. Further, translation between currencies involves 
translating representations of the currencies as well as 
translating currency values. 

While currency conversion is at face value a simple 
mathematical event, many obstacles prevent effective and 
direct implementation. These obstacles include the date and 
time sensitivity of currency values, and the complexity of 
rate data, that is, the time value of money. Currency rate 
data comprises' historical rates, prior market close rates, 
delayed market rates, immediate market rates, future rates 
(forecasts and with interest-bearing components) , options 
(bets as to future price for sales or acquisition of a 
currency), stripped bonds, and any other financial 
instruments. Currency rates vary depending on factors such as 
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direction of currency translation (i.e. from USD to DEM or DEM 
to USD), bids, asks, transaction size-dependencies, and 
whether specific dates/ times /currency pairs are missing or 
unavailable. 

5 The constantly changing relative values of currencies 

further complicates the operation of currency translation. 
Currencies undergo sudden and rapid devaluation, and reissues. 
In addition, new currencies are introduced from time to time, 
as when countries join together as in the European Union, 

10 which plans on introducing a new currency, the Euro, in 1999. 

Finally, a currency is not an exact entity. For example, 
a "dollar" could define a United States Dollar, a Sierra Leone 
Dollar, or many others. Each dollar has a different value in 
reference to each other, a value which fluctuates by usage, 

15 the size of the translation, and over time. The dollar may 

also have a different value based on where a trade (or posted 
bid/ask) takes place. Further, the currency of a specific 
country is not always a single entity, and could be 
represented by multiple currencies of common acceptance. The 

20 Franc and the Peso are both openly used in Andorra, for 
example. 

A reliable currency. translation system must be able to 
handle the following situations: missing rate information, 
translation from an original currency basis to an objective 

25 currency target through one or more intermediate currencies, 
and transaction costs and spreads where bid and ask or future 
contracts can substantially devalue the results. 

In the case where a potential customer wants to compare 
costs of goods or services available from sources in a 

30 plurality of countries, such as a trans-oceanic telephone 
circuit at the countries terminating that line, the task 
quickly becomes time-consuming and onerous . There is a need 
for a system to perform this task efficiently and accurately. 
In accounting functions including financial statements 

35 and projections, etc., it is desirable to have a uniform asset 
base in order to track currency data with respect to time. 
There is a need for a system which translates currency to base 
values which can be compared over time. 
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A new aspect of international commerce has emerged in 
the form of the Internet; A problem in Web-based commerce is 
that online catalogs display pricing information in the local 
currency of the business hosting the online catalog regardless 
5 of scope, customer reach, or target market of the offered 
products. Global commerce, however, is not specific to 
language or currency, and there is a need for a method for 
translating currencies from a base currency of a hosting 
business to a currency useful for potential customers using a 
10 Web site. An accurate and reliable means for translating 

between currencies would also be useful to potential customers 
reading printed publications, or otherwise involved in 
international trade . 

Conversion of the value alone from one currency to 

15 another is insufficient for complete solution to the problems 
of currency conversion. Currencies are not displayed the same 
way in every country and customers expect that a currency 
format is localized with the prevailing accepted syntactical 
standard. It would be very useful, for example, for a Web 

20 user accessing a page originating in another country to see 
prices in the Web user's own currency, displayed in the 
locally accepted format. The display of currency formats in 
the expected format in a remote location is complex and not 
handled by existing systems and methods at the current time. 

25 Standard techniques for numerical formatting are insufficient 
because the currency value is not merely formatted, but also 
might contain prefixes, suffixes, unusual symbols, and sub- 
and superscripting. 

The problem for multilingual and multiple currency web 

30 sites is that not every language or culture formats currencies 
(and numbers) in the same way. For example 1,000,000.00 in 
the U.S. becomes 1.000.000,00 in Germany. In addition, 
various currencies have locally accepted display formats. For 
example, some locales will display 1' 000' 000 and oo/ioo 

35 (superscript /subscript) instead of 1.000.000,00. Furthermore, 
currency symbols and formatting are based on prefixes, 
suffixes, and the handling of negative values in different 
ways. The differences in currency representation create 
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functional problems for banks unfamiliar with specific 
currencies and cultural idioms. A successful currency- 
conversion requires both translation of currency value and 
conversion of the representative symbols as well as display in 
5 the appropriate format. 

Finally, lack of a functional result is a serious problem 
for all data processing operations, which typically halt when 
encountering an error or lack of information. Rate data may 
not be immediately available at the time it is needed to 
10 fulfill a translation request. For business, and data 

processing, to continue, a way of handling missing data is 
needed in a reliable translation system. 

It remains desirable to have a method and apparatus which 
provides easy currency translation in a manner structured to 
15 provide conversions within the natural workflow of business . 

It is an object of the present invention to provide a 
method and apparatus for performing currency translation which 
accommodates dynamic currency data . 

It is another object of the present invention to provide 
20 a method and apparatus for displaying product prices in local 
currencies on Internet or web-based product catalogs. 

It is another object of the present invention to provide 
. a method and apparatus for converting and displaying currency 
values in local currencies for conversion of text for printed 
25 price lists. 

It is another object of the present invention to provide 
a method and apparatus to translate the value of assets in 
foreign denominations to a base currency or any other foreign 
currency, or currency equivalent such as gold, platinum, 
30 palladium, silver, or rhodium. 

It is another object of the present invention to provide 
a method and apparatus to maintain a uniform asset base 
valuation for accounting functions such as financial 
statements . 

35 It is another object of the present invention to provide 

a method and apparatus to provide arbitrage opportunities for 
currency speculation by using fast, accurate and reliable 
currency translation. 
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It is another object of the present invention to provide 
a method and apparatus to evaluate multiple sources for 
acquiring products and services based on localized costs, such 
as comparing the cost of a trans-oceanic telephone circuit at 
5 the countries terminating that line. 

It is another object of the present invention to provide 
a method and apparatus to support local currency valuations in 
terms of the Euro (EUR currency unit mandated for introduction 
in 1999) . 

10 It is another object of the present invention to provide 

a method and apparatus to support accounting systems so that 
transactions can conform to the FASB 52 (1981) standards for 
providing cross -currency valuations at the time of the 
transaction or converted balance sheet rollups at current 

15 valuations . 

It is another object of the present invention to provide 
a method and apparatus to perform logistical support for 
arranging international sales and delivery by providing 
reliable currency valuation and projections. 

20 It is another object of the present invention to provide 

a method and apparatus to optimizing costs or profits for 
international investment transactions . 

It is another object of the present invention to provide 
a method and apparatus to evaluate travelers 1 checks and other 

25 cash-convertibles . 

It is another object of the present invention to provide 
a method and apparatus to display a currency value in the 
locally expected format. 

It is another object of the present invention to provide 

30 a method and apparatus to resolve currency codes (common 

character -based and numeric), country names, exchange rate 
symbols, and currency names in converting from one currency to 
another. 

It is another object of the present invention to provide 
35 a method and apparatus to provide display localization 

independent of any computer configuration including language 
settings, keyboard layouts, preferred date formats, and 
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numerical formatting, particularly overcoming host computer 
configuration limitations to a single display format. 

It is another object of the present invention to provide 
a method and apparatus to provide automatic recognition of 
5 currency information within a text-based document, formatting 
of that currency information into a localized display, and 
replacing of the original currency display with the newly 
created localized format, 

10 

SUMMARY OF THE INVENTION 

The problems of translating between currencies are solved 
by the present invention of a method and apparatus for 
localizing currency valuations. 

15 The present invention is a currency translation system 

that provides for the dynamic translation of a first currency 
value into a target currency value for the purpose of aiding 
localization and globalization of financial transactions. The 
system may be used as a standalone translation system or it 

20 may be embedded in a larger application such as a financial 

analysis program or a Web commerce program. The system takes 
as input the starting currency, a target currency, and 
transaction rules. The system maintains a database of 
currency rates, currency histories, conversion rules and 

25 currency representation data. Optimization and backtracking 
techniques are used to deal with partial rate information and 
in order to find optimal valuations involving a triangulation 
of currency translations. The system can produce a single 
result or a matrix of results from which the user can choose 

30 an optimal valuation. The system also provides for the 

formatting of a numerical currency value into a presentation 
specific to the locale of the translation request. 

Further, the system includes support for translation 
from a single original currency to plural objective 

35 currencies, either as a single original to a single objective, 
a single original to plural objectives, plural originals to 
one-for-one plural objectives, plural originals to plural 
objectives. In other words, one basis can generate a specific 



WO 99/50776 PCT/US99/06948 

7 

target or a list of targets in different currencies, or 
multiple sources can generate a one-for-one translation or a 
complex collection of lists. 

By providing a middleware application (inline in-process 
5 system and method) that is easily placed between other 

computer procedures, the currency translation system creates a 
new fundamental business function. This functionality extends 
the ease with which businesses of all types can promote 
products and services beyond a small, local market to a global 

10 market with a localized presence. In addition, this invention 
simplifies the task of evaluating assets of all types 
(cash-convertibles, stocks, bonds, mortgages, financial 
instruments, property, corporate entities, etc.) for at least 
two purposes. First, reduction of mixed basis values to a 

15 single currency basis simplifies asset management and 
accounting. Second, immediate and dynamic currency 
translation facilitates global finance and optimal markets in 
terms of locating the best investments and financing. 
The currency translation system can be used to 

20 dynamically translate currencies from a base to that which is 
familiar to a web user in another country, to roll-up a 
multinationals accounting system into a single currency 
basis, or to evaluate an investment in different countries. 
The system provides for implementation of accounting systems 

25 and data storage of currency or balance sheet valuations using 
unlimited bases with rollup to a single or many objective 
currencies while accounting for the present or future value of 
money. The invention is a system and method that provides for 
the formatting of a numerical currency value into a 

30 presentation specific and necessary for the localization and 
globalization of business. The system formats currency values 
for visual display in a presentation consistent with localized 
expectations . 

The currency translation system will facilitate local 
35 business to realize international commerce opportunities. The 
results for customers in the market will be acceptable and 
familiar rather than "foreign." This is an important aspect 
in creating the essence of localization and 
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internationalization for doing business in far-off locations. 
The invention will expose business and software developers to 
a focused set of tools that facilitate global commerce without 
the complexities of local banking systems, brokerage quoting 
5 systems, and the general lack of currency information and 

services at the present time. The most immediate ramification 
will be the inclusion of these capabilities within online, 
Internet, and other electronic commerce systems, such as EDI 
(electronic data interchange) , ACH (automated clearing house) , 
10 electronic web-based storefronts, and web-based advertising. 
This process and method will simplify complex multiple 
currency and financial transaction processing operations. 

The present invention together with the above and other 
advantages may best be understood from the following detailed 
15 description of the embodiments of the invention illustrated in 
the drawings, wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic diagram of a currency converter 
system according to principles of the invention as implemented 
in a preferred embodiment thereof; 

Figure 2 is a flow chart of the operation of the currency 
converter system shown in Figure 1; 

Figure 3 is a flow chart of the operation of the currency 
converter employing optimization techniques in cases of 
partial data according to the principles of the present 
inven t i on ; and , 

Figure 4 is a flow chart of translation of the 
representation of currencies according to principles of the 
present invention . 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
35 Figure 1 shows a currency converter system 10 according 

to principles of the present invention. The currency 
converter system 10 resides generally in a computer system 
having a currency converter processor (hereafter referred to 
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as the currency converter) 15, and a database 20 storing, for 
example, user inputs and rate information. The currency 
converter system 10 accepts user input 25 and provides output 
25 to the user where the user may be a person at a terminal on 
a computer system or a computer process accessing the currency 
converter system 10. In a first embodiment of the currency 
converter system 10 , a rate data feed 30 provides currently 
available currency rate data to the database 20. 

The currency converter system 10 accepts a plurality of 
inputs that define a basis, or original, currency. The 
currency converter system 10 also accepts inputs that define 
the transaction. The currency converter system 10 translates 
the original currency value, according to these inputs and 
also stored conversion rules, into a value for an objective 
currency, or target currency. The currency converter system 
10 then provides an output in a format as required by the 
user, whether the user is a person or a process. 

In the present preferred embodiment, the user inputs are 
stored in the user specifications data structure 35. The 
substantive currency information is in a currency codes data 
structure 40. The information for the currency symbol and 
other visual presentation is in a currency symbol data 
structure 45. The currency country information is stored in a 
country code data structure 50. The transaction information, 
e.g. source and target dates, is in a transaction data 
structure 55. Information relating to the value of the 
transaction with respect to the transaction context is stored 
in a foreign exchange (FX) valuation data structure 60. A 
flag data structure 65 holds the data for the various flags in 
the currency converter system 10. These are exemplary data 
structures for the present preferred embodiment of the 
invention. The invention may be carried out using other 
possible data structure arrangements. 

The valuation of the currency is translated according to 
a change in basis. That is, the objective currency value is 
the target value resulting from a calculation using a new 
basis. The basis includes the elements of: country, currency 
name, currency code, ISO character code, currency symbol, the 
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relative size of the currency value, the direction of the 
translation, and the date and time for the currency 
translation. These elements are stored in the various records 
in the database as discussed above and the conversions are 
5 performed by the currency converter 15 . 

Because currency value is relative to other currencies 
and because value fluctuates over time due to fluctuations 
between currencies and the time value of money, a complex data 
structure is required to keep track of currency values over 

10 time in order to effectively translate currencies. This is 
accomplished in the present embodiment of the invention, by 
the combined data structures of the currency codes data 
structure 40 combined with the FX valuation data structure 60. 
The two data structures combined store currency identification 

15 information, time values and an associated basis, which is 

described above. For historical values of currency, currency 
rates would be delivered by the rate data feed, or data having 
multiple entries with various associated times and bases, in 
relation to a plurality of other currencies could be stored. 

20 In alternative embodiments, the Euro could be used as a base 
currency. In further alternative embodiments, a basis may be 
translated to a currency equivalent such as gold, platinum, 
palladium, silver, or rhodium. 

Figure 2 shows a flow chart of the method of operation of 

25 the currency converter 15. First, the currency converter 15 
accepts inputs of data from the user, block 100. The user 
input data includes the original currency valuation, the 
target objective currency, and transaction rules including the 
dates and times defining the transaction or transactions, and 

30 descriptions of the original and" objective currencies as shown 
in the user specifications data structure 3 5 in Figure 1. The 
user specifications are not limited to those listed here. 

The inputs could be from a human user, inputs from a 
computer program, or a text-based document such as a page from 

35 a Web-based catalogue. If the input is from a text-based 
document, a filtering process, such as any one of a number 
known in prior art, identifies the currency inputs in the 
document . 
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A translation process to be performed by the currency 
converter 15 could be a present- time conversion from one 
currency to another, but the process could also be a 
historical or future value of money through a translation of 
5 currency histories or futures, respectively, and data for 
those transactions may be entered accordingly. The 
translation process could also be from a currency basis to 
optioned values of currency. 

Next, conversion rules are specified, block 110. 

10 Conversion rules include the conversion rate and the source of 
conversion rate data. The conversion rules can be taken from 
a number of sources: immediate user input, a database with 
conversion rates and country, currency, and symbol 
information, or computer dictionary lookup table, and/or 

15 foreign exchange rate data feeds . By taking user input for 
conversion rules and rates, the system can handle both known 
and previously unfamiliar currencies, and can calculate with 
both known and previously unfamiliar rates. 

Next, the conversion rules are customized in response to 

20 the user inputs and the transaction rules. This step includes 
matching the user inputs against user specified conversion 
rules, a table of currency conversion rates, or a database 
with currency conversion rates, block 120. The database may 
be maintained current through various optional methods such as 

25 electronic media and delayed or live feed electronic delivery. 
Further, customizing the conversion rules includes operations 
such as reconciling currency price differences, handling 
complex triangulation discrepancies, computing a balance 
sheet, or systematic work-in-progress contra-asset category 

30 for rounding errors . 

The currency value is then translated, block 130. That 
is, the customized conversion rules are used to translate the 
original currency to the target currency. 

Where the currency value translation is not a 

35 straightforward application of conversion rules to input data, 
the translation issues are resolved, block 140. The issues 
may include issues of currency spreads (i.e. the difference 
between bid and ask prices), historical, delayed, future 
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and/or interest laden spreads, spot quotes, swaps, future 
contracts, and remittances during the conversion process. In 
the preferred embodiment, a matrix solution is used to 
optimize the value of the currency using the user 
5 specification. Optimization methods of determining the most 
efficient path from a first point to a second point, such as 
determining which currency translations yield the most value, 
are well known and any one of a number of optimization methods 
may be used here. Ideally, the optimization method chosen 

10 would preserve most of the value of the base currency in the 
conversion process by finding the largest numerical amount 
resulting from currency trade preferably by checking amount 
breakpoints and multiple brokerages for best results. 

The currency information is then processed for output 

15 based on the factors of country name, country codes, currency 
names, currency codes, or common currency symbols, block 150. 

Figure 3 is a flow chart which expands the process of 
Figure 2 in order to provide a result even when there is 
missing or out-of-date data. This is important to 

20 applications such as Web-based commerce and various financial 
programs and any other system which requires a result. 

The currency converter takes input as in the process 
described above in Figure 2, block 200. 

The currency is then translated to a target currency 

25 using the process disclosed in Figure 2, block 210. 

Then the original currency value (s) is replaced with an 
intermediate objective single or plurality of object 
currencies 1 value, block 220. In other words, one or more 
base currencies can be translated one-for-one into a new 

30 currency or each base currency can be translated into many or 
all available currencies to create a matrix output. 

If a currency is missing a bid, ask or close valuation 
between an original currency and a target currency, 
optimization techniques, described above in the description of 

35 Figure 2 , are applied in order to estimate a currency value, 
block 230. Then, backtracking techniques are applied to 
complete a currency translation or conversion in order to 
complete the process, block 240. Backtracking is a feature 
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that reassembles new queries and compound logical 
constructions from existing attributes and procedures, usually 
to optimize or reduce complex information into a simpler form. 
Backtracking is often used to construct a conversion result 
5 from one currency to another directly or through one or more 
other intermediate currencies (also known as M triangulation" ) , 
and then process intelligently from different intermediate 
points to discover if there is a more efficient route. This 
is critical for complex data processing operations that will 

10 often stop when encountering missing or incomplete currency 

rates. This happens when conversion rates between two specific 
currencies are not current, seem in error, or are unavailable 
(due to rate date errors or lack of trading information) and 
conversion through one or more intermediate currencies 

15 facilitates the process. 

Finally, optimization techniques are applied to maximize 
objective currency valuation and/or minimize conversion and 
transaction costs incurred during complex currency 
translations or conversions, block 250. 

20 Using the above processes, the user, software designer, 

or workflow integrator can, by specifying the original 
currency, the objective currency, dates for the original 
valuation and object valuation, and the original value, apply 
an inferred target foreign exchange rate to scale the original 

25 valuation to the objective valuation. The original valuation 
can reside in a database, as a record, as a text file, or a 
stream inside a larger text stream. The translation is 
immediate and is dynamically correct based on the- accuracy of 
the conversion rate data and the inputs. 

30 The middleware implementation of the above -described 

translation engine provides for immediate, dynamic, and 
in-line conversion of a currency. This means it can be used 
for display of online web-based transactions in the local 
currency or used for the dynamic valuation of worldwide assets 

35 in a single currency of cash, fixed, or long-term assets 

within an accounting system. In addition, the functionality 
can be attached to a database (through object-orientivity) so 



WO 99/50776 PCT/US99/06948 

14 

that translation and display of a currency is automatic 
without additional labor " input at time of display or usage. 

Figure 4 is a flow chart showing the process of 
presenting a translated currency in a comprehensible format, 
5 i.e. in the format expected by one using the target currency. 
The process and method that accepts various inputs that define 
the numerical value of a currency and the name of that 
currency. This is used to match the necessary parameters 
against user specifications, a table of prevailing currency 

10 formats, or a database with currency presentation rules. A 
raw numerical number is formatted to be comprehensible and 
match the common business practices of the objective location. 
User-specifications, table lookups, or database references 
provide the information to handle currency presentation 

15 applying the local currency prefixes, suffixes, and the 
currency-specific symbols, and the process provides the 
sequences to create the objective currency in the appropriate 
localized format. 

The process takes as input the name and value of the 

20 currency to be represented, block 300. Then, the input is 
stripped to a raw numerical value, block 310. The currency 
name is than matched to the sources of currency presentation 
information: user-specifications, table lookups, or database 
references, block 320. Then the number representing the value 

25 of the currency is formatted according to the currency 

presentation information, block 330. The appropriate prefixes 
or suffixes are then applied, block 340. The currency 
punctuation is standardized according to the presentation 
information, block 350. Finally, a negative sign or 

30 parentheses are applied to the result, or the result is 
displayed in red in color displays, if the result is a 
negative number, block 360. In this way, a user sees currency 
represented in an understandable format in the representation 
accepted local to the user. 

35 It is to be understood that the above-described 

embodiments are simply illustrative of the principles of the 
invention. Various and other modifications and changes may be 
made by those skilled in the art which will embody the 



WO 99/50776 PCTAJS99/06948 

15 

principles of the invention and fall within the spirit and 
scope thereof . 
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What is claimed is: 

1. In a computer, a method for translating a first currency- 
value to a second currency value, comprising the steps of: 

providing a first currency value, a second currency, and 
5 translation rules; 

storing conversion rules to be applied to the first 
currency value ; 

customizing the conversion rules in response to the first 
currency value and the translation rules before application to 
10 the first currency value; and, 

converting the first currency value to a second currency 
value using the customized conversion rules. 

2. The method of claim 1 wherein the conversion rules include 
currency rate information. 

15 3 . The method of claim 1 wherein the conversion rules 
comprise historical currency exchange rate information, 
whereby a past first currency value is converted to a past 
second currency value. 

4. The method of claim 1 wherein the conversion rules 
20 comprise projected currency exchange rate information, 

whereby a projected first currency value may be converted to a 
projected second currency value. 

5. The method of claim 1 wherein the conversion rules include 
user-specified rules. 

25 6. The method of claim 1 wherein customizing the conversion 

rules further includes reconciling currency price differences. 

7. The method of claim 1 wherein customizing the conversion 

rules further includes reconciling triangulation discrepancies 

and rounding differences. 
30 8. The method of claim 1 wherein customizing the conversion 

rules further includes resolving partial inf ormation. 

9. The method of claim 1 further comprising: 

outputting a matrix of valid translations from the first 

currency value in response to the transaction rules. 
35 10. The method of claim 1 further comprising: 

backtracking currency histories to use historical rate 

data. when up-to-date data is not available. 
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11- A^system for translating a first currency value to a 
second currency value, comprising: 

means for storing a first currency value; 
# means for storing translation rules; 
5 n\^ans for storing conversion rules; and 

a. currency converter for applying the translation rules 
and the conversion rules to the first currency value to 
translate the first currency value to a second currency value. 
12 r . T ^ system of claim 11 wherein the means for storing the 
10 first currency value further comprises a means for storing the 
value and an associated date. 

13. T£e system of claim 11 wherein the means for storing the 
first g^rrency value comprises means for storing the value as 
compared to a plurality of other currency values. 
15 14 " In^a computer, a method for translating a first currency 
representation to a second currency representation, comprising 
the stegs of : 

providing an input currency having a first 
representation ; 

20 providing currency representation information for a 

currency output; 

formatting a numerical value of the input currency 
according to the representation information resulting in the 
currency output; 

25 a |gly in 9 prefixes and suffixes to the currency output as 

required by the representation information; 

ajsjgiying punctuation to the currency output as required 
by the ^presentation information; and, 

30 oaj applying an indicat °r of negative value to the 
currency output as required by the input currency input, 

W ne£ eby the currenc Y input having a first representation 
is translated to the currency output having a second 

representation, 
ace-. 

15- The method of claim 14 wherein said step of providing 
35 currenc^representation information further comprises 

providing a currency name and representation information 
associated with the currency name. 
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16. The method of claim 15 wherein said step of providing an 
input currency further comprises providing an input currency 
having a name and a value. 

17. The method of claim 16 further comprising: 
converting the input currency value to a raw numerical 

value before formatting the input currency; and 

matching the input currency name to a name in the 
provided currency representation information. 

18. The method of claim 14 wherein said step of providing 
currency representation information further comprises 
providing user specifications for currency representation 
information . 

19. The method of claim 14 further comprising storing a 
plurality of currency names and representation information 
associated with the plurality of currency names. 



